Introduction
War has never been as close and safe for the casual observer, whether through 24-hour news, video footage of aerial bombings, frontline journalism or social media. As evidenced by the rapid increase in the use of drones and semi-autonomous weaponry, technology is 'transforming how wars are fought' and how 'we imagine war'. A first-person shooter is a popular type of video game that involves the gamer playing from the personal point of view of a soldier -seeing the weapon in their hands and shooting at targets as they appear on the screen. As per the 1949 Geneva Conventions, those 'hors de combat' are former combatants who are not taking any active part in the conflict, such as prisoners of war or the wounded and sick.
profound need to reinforce not just the complex body of legal rules that regulate the use of force in the real world, but also the fundamental role that the principles of humanity and human dignity play in all military actions. 9 Moreover, while there is increasing appreciation of the role of technology in warfare and its legitimatisation through computer games, 10 as well as growing literature on computer games as a teaching and assessment tool, there has been little overlap in using war simulations to teach the laws of war.
Against this backdrop, the School of Law at Queen's University Belfast (QUB) has been engaged in a series of innovative teaching approaches with undergraduate and postgraduate students to reflect the contemporary application of international humanitarian law (IHL).
Commencing in early 2014, the authors developed two new modules for the Law curriculum.
The first was a pilot six-week postgraduate (LLM) module on International Humanitarian Law, which formed the basis of a more detailed 12-week optional module for third year undergraduates and separately for LLM students. Over the course of developing this 12-week 6 Non-state armed groups can also access and modify technology such as low-cost attack drones. See: 'Photos Show "Weaponised Commercial Drones" in Iraq', BBC News Online, 18 January 2017, available at: www.bbc.com/news/technology-38663394 IHL module, the authors secured funding from the QUB e-AFFECT learning project 11 to develop an interactive student learning and assessment tool through modification of the Arma 3 first-person shooter video game. Drawing on Howard Gardner's theory of multiple intelligences, a series of computer simulations were therefore developed to provide an immersive experiential entry point to learning for the students.
This article explores the role of using computer games to teach ethical thinking and problem solving within international humanitarian law. The article begins by discussing the unique nature of international humanitarian law and how it lends itself to more intuitive real world problem solving based on competing principles. The following section explains the planning and development process of using Arma3 to teach international humanitarian law and assess students' understanding and problem solving skills. The subsequent section identifies the preliminary and on-going pedagogical impact and learning points arising from the use of this interactive student learning and assessment tool. The final section reflects on the challenges and lessons learnt from the Arma3 project, that while students were keen to engage with technology in class, there were unforeseen technical challenges that required rethinking its use as a form of summative assessment. However, to fully understand the rationale for and potential benefits from such a project, it is useful to first examine some of the specific issues which arise from teaching international humanitarian law in general.
Teaching International Humanitarian Law
Within an academic setting, the teaching of international humanitarian law (IHL) occupies a unique position, as it essentially revolves around explaining to students how people can be legally maimed or killed. This runs counter to core legal principles, such as those within domestic criminal and tort law, which clearly identify the sanctions against actions which harm,
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The e-Assessment and Feedback for Effective Course Transformation (e-AFFECT) project within QUB was a JISC funded project which aimed to transform staff and student experience of assessment and feedback across QUB through the effective use of technology. For more information, see: www.qub.ac.uk/directorates/AcademicStudentAffairs/CentreforEducationalDevelopment/e-AFFECTproject/ injure or kill people. For students (and indeed for many academics and practitioners) this dissonance is the first of many threshold concepts which must be addressed.
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A second central, yet potentially difficult to grasp, concept within the teaching of IHL is the reliance on a broad range of sources of the 'law'. For undergraduate common law students versed in the black letter law of statutes and case law, the move into public international law with its emphasis on both 'hard' international conventions and 'soft' guiding principles, minimum standards and UN resolutions (where many of the fundamental humanitarian principles which influence actions in combat zones originate) presents an additional hurdle to surmount. One of the key objectives of the QUB e-AFFECT IHL project was therefore to train students in identifying and understanding not only key threshold concepts found within IHL, but also to develop key threshold skills, in other words the practical application of knowledge through decision-making in realistic combat scenarios. 
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At its core, IHL is guided by the balancing of four fundamental principles: distinction between civilians and combatants; proportionality in attack; precaution in attack; and military necessity. These principles stress that the use of force within war is not unlimited, and attempt to ensure that combat is conducted in the most humane way possible without frustrating the military necessity to achieve an advantage over the enemy. The principle of distinction requires belligerents to distinguish between civilians and combatants, as well as civilian and military objects. The International Court of Justice has stressed that distinction and proportionality are the 'cardinal principles … constituting the fabric' of IHL. 24 The principle of precaution requires commanders to take constant care in carrying out attacks to spare civilians by placing military objects and objectives away from civilian populations and objects, to avoid and minimise loss of life to civilians in their use of weapons, and to give an effective warning if circumstances permit.
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Military necessity is the counter-balance to the three other principles and recognises that international law authorises the use of armed and lethal force in certain circumstances. However, when an army or armed group engages in the use of force, they are required to consider both prevailing military and humanitarian considerations; in other words, to balance the expected military advantage to be gained with the direct or collateral damage which may occur. 
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While such role-playing scenarios are challenging and require strong teamwork, 30 they do not lend themselves well to individual assessment, particularly with classes of forty or more students. Therefore, drawing on the authors' professional experience in academia and working for humanitarian organisations, the use of video games as a learning and assessment tool was identified as a means of not only providing a number of entry points to learning to stimulate student interest but also to encourage students to actively apply their knowledge and understanding of IHL to evolving real world scenarios. 
Using Arma 3 for Teaching and Assessment
Militaries have long recognised the skills development that video games can bring through their repetitive drill structure and requirement to follow commands that are incentivised through rewards and progression. 
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More disturbingly, these games can involve scenarios such as torturing a prisoner for information, or going undercover in a terrorist cell and attacking an airport where the gamer is actively encouraged to target unarmed civilians.
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In such scenarios the player is neither reprimanded by commanding officers within the game nor suffers a penalty score and so such actions are normalised. As a result, it has been argued that 31 Clarke, Rouffaer and Sénéchaud n.1, p717.
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Andersen and Kurti, n.5. America's Army is a video game first person shooter series developed by the US Army as a recruitment, training and educational tool by providing a realistic experience of soldiers' experience in combat. 33 Clarke, Rouffaer and Sénéchaud, n.1, p714. Moreover, game play in first-person shooters is often a shooting range where apart from your allied non-player characters or friends, everyone else is an enemy that can be targeted and killed. These anonymous, and often stereotyped, enemies can therefore become 'abstractions in human form' resulting in the gamer's desensitisation to the 'brutalities of war '. 41 Yet in the real world civilians are often unable to flee war zones or are caught between warring factions, and combatants may embed themselves within civilian populations to gain protection from enemy bombardment. The absence of civilians from these games simplifies the realities of warfare and its often devastating impact of civilians and those hors de combat.
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As Brown et al point out the individual gamer and the first-person shooting games market is not looking to peddle lessons in morality, but entertainment. 43 Nevertheless, the decision to use computer simulations was premised on Howard Gardner's multiple entry points to learning perspective. For example, explaining the background to the fictional civil war set out in the simulations over the course of the module provided a narrative entry point, as well as introducing the students to the visual look of the virtual world.
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Schulzke n.42, p578. Combined with this, students were expected to engage in a more traditional approach to studying the laws of armed conflict, via reading the primary legal texts and commentaries on these -thereby providing a logical-quantitative entry point to the subject. Finally, students were immersed into the virtual world as part of their final assessment, with the intention of providing a memorable and challenging experiential entry point to learning and understanding the difficulties of making real-time decisions based on the law in an armed conflict. 44 Moreover, virtual simulations can enable students to develop new real-time skills, through active participation and responsibility to resolve challenging scenarios that would otherwise not be possible or safe within a classroom. or impact of weapons fired in a realistic manner. Yet realistic constraints on action arising from IHL are rarely included. Therefore, to inform this multi-billion-dollar market, the International Committee of the Red Cross has partnered with video game manufacturers to incorporate the rules of war into video games and to use such virtual tools as its next generation of education tools in promoting IHL. In particular, the ICRC has worked closely with the developers of Arma 3, including a prize for the best modification of the game to teach gamers, practitioners and students about the protection of medical personnel during hostilities. The initial basis for the use of computer simulations in the teaching of IHL came from a series of publically available non-interactive scenarios developed by the ICRC within the Arma 3 framework. These four scenarios covered the fundamental principles of distinction, proportionality, precaution and the prohibition of perfidy (improper use of the protected emblems of the Red Cross). Within the original 6-week LLM module on IHL which ran in early 2015, the students were divided into groups to each review one of these video scenarios. In the following class, each group then had to explain the legal issues raised by the combat situation covered in the video. In this first use of computer simulations in class, the law teachers had no input into the content of the scenarios, and the students were not able to control any aspect of the video as it ran (beyond pausing it to highlight specific points). At the end of the exercise, the students were surveyed anonymously for their feedback. Overall, there was a very positive response from the students. Out of a ranking of 0-10, 92% of the class rated the use of computer simulations as 8 or above, with 50% rating them as 10. As one student noted: the video simulations 'helped visualise a war scenario, therefore helping with knowledge on laws of war.'
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The two key issues identified by the students were: i) the quality of the graphics (as one student noted: 'Improv[e] the graphics, if at all possible. That would improve the experience.');
and ii) increased interaction (one student highlighted that: 'the use of layered and complex simulations would illustrate the limitations of IHL better.') These student comments reflect the academic literature which has found that giving students a choice makes for a 'richer' gaming experience and that confronting students with the 'grim realities of combat … make QUB e-AFFECT project to finance the purchase of the license to utilise the game Arma 3 (i.e. software) and a computer with sufficient processing power to run the game smoothly (i.e. hardware). The funding also allowed us to recruit a postgraduate IT expert to assist in the programming of the scenarios. While the initial pilot use with LLM students had been positive, the authors agreed that a series of benchmarks were required for the development of the interactive simulations. Following internal discussions, five key aspects were identified:
i. Realistic scenarios -without using real (and potentially graphic) images;
ii. Simple interface -so non-gamers were not disadvantaged by the assessment format;
iii. Ability to have branching scenarios -so the decisions students made in the simulation determined the questions they would have to answer; iv. Timed assessment -so students needed to utilise real-time decision-making skills in addition to their knowledge of the law; and v. Viewing the battlefield from different perspectives -so scenarios would be developed from perspective of: a Government legal advisor; rebel military commander; humanitarian worker; special forces behind enemy lines; and a General investigating alleged war crimes.
ii. Scenario development and testing
We created scenarios using the Arma 3 mission editor which gives a sandbox control to manipulate the game environment, artificial intelligence (AI) characters, and objects to design scenarios on a blank canvas. Such sandbox control in-game enabled us to provide bespoke learning opportunities and skill based development for students reflecting tensions in the real world application of IHL. students would view the videos of the scenarios rather than have to know the controls and how to play the game. This was intended to level the playing field by removing any knowledge or experience in playing computer games as many students would not be familiar with the controls, and we were not assessing their gaming ability.
For consistency purposes, and to reduce the amount of information students would have to assimilate during the simulations, the authors decided that all the scenarios should take place within one conflict. Therefore, a realistic civil war context and narrative was developed based on the island of Altis. The narrative set out that the island had undergone a military coup in However, small groups of loyal NLP soldiers fled to the east of the island resulting in the island being divided into areas under ADP control and areas under NLP control. A UN peacekeeping force was sent to monitor the two armed groups, and humanitarian agencies arrived to support the civilian population. This context would help to give the conflict a more contemporary and realistic feel, as well as require students to engage with the different legal regimes under IHL for international and non-international armed conflicts.
Once the overall context of the conflict was in place, it was necessary to develop the individual scenarios which the students would be faced with. The first consideration revolved around the specific aspects of IHL which were to be examined. Based on the fundamental principles outlined earlier, and reflecting the original ICRC-developed scenarios, it was decided that five scenarios would be developed covering: i) the principle of distinction; ii) the principle of proportionality; iii) humanitarian access for the ICRC; iv) war crimes; and v) specific responsibilities of special forces. It was also decided that the five scenarios would encompass multiple viewpoints (e.g. legal advisor to government forces, rebel commander, humanitarian worker), so that students would be immersed in the "fog of war". The experience of "participating" in a virtual conflict from these different perspectives was intended to enable students to develop new real-time skills, through having responsibility for resolving challenging scenarios that would otherwise not be possible or safe within a classroom setting.
The first scenario involved aerial footage of a convoy of trucks on a rural road, seen from the perspective of a Government armed drone in mid-flight. In their role as a military legal advisor, the students were informed that intelligence sources had stated that a high-ranking rebel commander was in the convoy, but the footage did not allow them to see whether the convoy was of a military or civilian nature. The students were then asked how they should respond in these circumstances, bearing in mind the principle of distinction. In the second scenario, the students were a NLP commander planning an attack on a government-controlled military base, which was situated in close proximity to civilian homes and markets. Students were given a series of options as to how the NLP should attack the base, ranging from suicide bombings to mortar fire, to test their understanding of the principle of proportionality. The third scenario involved the issue of humanitarian access, with the students taking on the role of a humanitarian worker negotiating with soldiers at an armed checkpoint in order to gain access to civilians in need. Options included returning when the localised armed hostilities were over, attempting to drive round the road block, or using an alternative route. The next scenario tested the students' knowledge of war crimes through a series of shots depicting various factions attacking medical facilities, civilian buildings and hostages during the course of a battle in a built-up urban environment. The final scenario was modelled on the Bravo Two Zero debacle of 1991, with a civilian shepherd wandering dangerously close to a concealed special forces unit. The students were asked whether the soldiers should kill, capture or ignore the civilian, thereby testing their understanding of IHL in the translucent circumstances of special forces operations behind enemy lines.
The design of these scenarios led to one of the more surprising outcomes of the project.
Essentially, in trying to make the simulations as clear as possible for the students, the true complexities of humanitarian law became apparent. For example, when designing the first scenario involving the armed drone, it was discovered that the slightest increase or decrease in altitude affected the viewer's ability to determine whether the convoy was of a military or civilian character, and so whether it should be attacked or not. This highlighted the need for students to utilise their logical and spatial awareness intelligences in conjunction with their knowledge of the law. Similarly, the ambush of the military base by the NLP underscored the practical problems associated with the principle of proportionality, with seemingly reasonable options such as mortar fire still resulting in large numbers of civilian casualties. This therefore engaged both the inter-and intra-personal intelligences of the students in understanding the consequences of their decisions.
These variables benefitted the project in two ways. First, they made the project highly reflexive, in the sense that pedagogical outcomes were experienced by the staff as well as the students. Second, the resulting simulations were more reflective of the real-world challenges encountered by military personnel and humanitarian organisations in actual conflict zones. Such insights were particularly important since the simulations were part of the module assessment.
Therefore, before the simulations could be used for assessment purposes, they were tested with a group of postgraduate students who had differing levels of knowledge of IHL. Overall, the testers reported back positively, both in terms of their interest in the exercise and on the learning objectives being tested. Feedback from these testing sessions on the issues such as the written instructions, video quality, and multiple choice questions led to some revisions and modifications of the scenarios.
iii. Classroom preparation and assessment
Over the course of teaching the 12-week module we used a series of discrete mini scenarios to familiarise students with both the visual look of the computer simulations and the narrative backstory of the fictional civil war which was taking place on the island of Altis. As discussed in more detail in the following section, as the law teachers gained experience of using the computer simulations in class, it has become clear that a greater level of initial preparation and familiarisation is required for the class to be comfortable with the system, particularly if the simulation is to be used as an assessment exercise. As Brown and Knight have noted: '[w]e tend to assess what we have always assessed in the way we have always assessed it.' 54 Therefore, the original project proposed that the simulations would be used as part of the formal assessment for the undergraduate and postgraduate IHL modules. In recognition of the novel assessment format, it was agreed that the computer simulation would represent 20% of the module grade, while a more traditional written essay would comprise the remaining 80%. While the simulation was only intended as a minor part of the module assessment, it introduced a more nuanced and practical element to the skills examined.
Boud argues that assessments in higher level education are meant to indicate to students what they should be learning and how they should go about it. 55 Therefore, in order to design and deliver 'good' assessments, rather than simply the regurgitation of knowledge, learning assessments should be thought of in 'relational' terms, in the sense that 'learning is a function of both teaching and the context in which it occurs.' 56 Based on this approach, we intended that the use of computer simulations as an assessment exercise would assist in both student learning and in testing students' practical application of the law (which would be supplemented by their knowledge and critical analysis of the law through the written essay assignment). Such an approach was premised on Howard Gardner's insights that people possess eight or more Gardner's theory of multiple intelligences posits that all people exhibit distinctive profiles of strengths and weaknesses, covering for example musical, linguistic and bodily-kinaesthetic intelligence. 58 It is probable that many law students have a particular aptitude in linguistic intelligence and therefore would gravitate towards written forms of learning and assessment if given a choice. Indeed, Gardner himself has disparagingly referred to traditional IQ or US SAT score tests as only assessing 'the mind of the future law professor.'
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Computer simulations meanwhile draw on a range of students' intelligences, including their spatial awareness and logical-mathematical skills. Therefore, while simply assigning journal readings or assessing knowledge through written exercises may be less time consuming for lecturers, such an approach does not necessarily help to develop students' judgment or long-term skills applicable to their professional careers.
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Likewise, Newbery-Jones strongly criticises the continued outdated use of legal teaching methods and lack of new technologies in legal education, as a tutor based problem, not a student one, which is inhibiting the latter's employability.
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In order to prompt students to problematize their understanding and application of IHL, we decided that the best way to teach and assess using Arma 3 would be for students to be presented with a range of scenarios, and to provide them with a list of options to deal with the n.53, they would see a video sequence showing that it was actually a humanitarian convoy and their attack had killed a number of civilians. Since the aim of the exercise was to test the students' knowledge of IHL, not their ability to play video games, the students did not control the characters or equipment (such as the drone) and the scene changes were predicated on their choices from a list of possible actions. Follow-up multiple choice questions assessed the students' knowledge and understanding in more depth, and provided an opportunity for students who chose the wrong course of action not to be overly penalised.
The computer simulations were first used during the academic year 2015-16 with an undergraduate class of around 40 students. Based on the feedback and experience, certain changes, as detailed in the next section, have been made. They have subsequently been used as a learning experience (but not a module assessment tool), as part of a voluntary simulated moot/role playing IHL competition for teams of undergraduate and postgraduate students. This approach was adopted due to the technical challenges of running the assessment and places more of an emphasis on team working and problem solving in a group, which more closely recreates real world discussions on the use of force by combatants and humanitarian actors.
Challenges and Lessons Learnt i. Technical and design issues
There were a number of technical and practical challenges in developing the specific scenarios and the assessment system itself. First of all, designing and developing the scenarios, capturing the correct videos and building the console was very time intensive. By way of example, almost every single element of each scenario had to be generated individually within the game, including military installations, vehicles, troops with distinctive uniforms and fatigues, and even background elements such as weather conditions and lighting. Moreover, groups of combatants, vehicles and aircraft had to be given separate instructions, often governing their exact movements and modes of operation. Even with Arma 3's user-friendly mission editor, there was a steep learning curve that involved basic coding of scripts to follow cameras that would adequately capture the scenes needed for the assessment. This sometimes led to characters within the game not acting in a way that was appropriate for the planned scenario, reflecting our lack of knowledge of scripting these complex interactions. For the most part the artificial intelligence (AI) aspects of the game acted in a very responsive and complex manner, identifying targets, moving to objectives and trying to minimise injury to civilians without our intervention.
In terms of video editing we had to capture the correct scenes and angles to reflect the planned narrative of each scenario and good examples of the issues we were trying to capture.
Very often this involved setting up each of the elements discussed above, recording the action from one angle, and then setting up the scene over and over again until all of the angles had been covered. For example, in the war crimes scenario where we intended to show a mass shooting of civilians, the AI soldiers immediately turned and shot the 'perpetrator' as a result of Arma 3's inclusion of certain laws of armed conflict within the game. Clever editing was therefore required for the war crime to appear as a pre-meditated group act. However, as a result, once these videos had been cut and converted they lost some of their visual quality.
ii. Use of simulations as an assessment exercise
While the plan had always been to use the computer simulations as part of the assessment for the IHL modules, a variety of issues arose when they were first used. Despite the prior testing, we had not replicated the larger-scale setting of a class of 40 undertaking the test at the same time. As a result our servers were unable to cope and the video replay during the assessment was uneven and slow, as too many students were accessing the same videos at the same time. This issue was compounded as we had set a 40-minute countdown timer to the assessment. This had been included so that the assessment would more accurately reflect the need to make immediate choices and thereby test real-time decision-making skills. However, this feature was built into the programme, and so we were unable to increase the time limit during the assessment to compensate for the slow video replay. This meant that some students did not finish or rushed the final questions leading to a negative impact on their overall scores.
Another issue which arose was that while some mini simulations had been demonstrated in class, the students were not confident with using the assessment method. This may reflect a certain conservatism in assessment methods that (law) students are comfortable with, particularly for final year students who are very conscious that a lower mark for one module may impact their overall degree. However, it also highlighted the need for more extensive examples to be provided in advance and opportunities for the students to undertake similar types of scenarios as they would be tested on. Reflecting the time intensive nature of developing the scenarios, the mini simulations used in class did not provide a sufficient guide to the students on how they would be assessed in the actual simulations. As Newble and Cannon have noted, for students their primary motivation is to pass the examination with a good mark and so knowing what to expect and what to revise can allay some of their concerns.
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It follows that new assessment methods through technology should perhaps be utilised as a formative tool in the first year, before progressing to a commensurate amount of the final module mark in subsequent years to help normalise expectations and to allow students to reflect on past assessment in previous years.
As a result of the technical issues in video playback, and the novelty of the assessment method, it was decided that the first undergraduate class that utilised the simulations were potentially unduly impacted, so their marks were ultimately not counted towards their final grade. Considering that this was a new assessment format, and that we were developing a complex series of scenarios which posed both technical and pedagogical challenges, with hindsight we should have first utilised the simulations as a formative assessment, rather than a summative one. This would have allowed us to iron out the technical issues, but more importantly it would have led to a stronger learning experience for the students. It was noticeable in the assessment results that some of the decision-making by the students seemed particularly poor. For example, several students opted to use suicide bombers or to execute the unarmed civilian shepherd. These options had been included in the simulation as the 'obviously wrong' multiple choice options (from our perspective) under the expectation that no one in the class would actually choose them. This raises questions as to the level of understanding of the principles of IHL by those students, but also highlights the need for some form of written element to the simulations so that students can justify why they have chosen one type of action over another. In the less pressurised context of a formative, rather than assessed, exercise, subsequent classes can examine in detail the justifications given by students as to why they have chosen a particular course of action which in itself would prompt class discussion as to the applicable laws. Drawing on these initial outcomes, we have tried to simplify the use of Arma3 in class by moving to scripted scenarios were students can point and click with a mouse. We have also changed the format to group-based exercises to promote team work, as would occur in a conflict environment, whereby all team members give practical and legal advice on what decisions to make and actions to take, such as selection of military targets for a drone attack.
While this represents a move away from integration of computer based problem solving in the assessment, it reflects a more measured use of Arma3 in class to develop problem solving skills that can be subsequently assessed through written problem questions.
Conclusion
Reflecting on this initiative to apply Gardner's theory of multiple intelligences and entry points to learning into the classroom, it is clear that pushing the boundaries of traditional approaches to teaching law can have its benefits and shortcomings. While a lot of time and effort was invested in the first year of the project, since the scenarios are now established they have been used in subsequent formative exercises. In the coming years, the quality and quantity of the available scenarios can be developed and refined through capturing additional game footage. Likewise, removing the scenarios as a summative assessment has allowed greater interaction for the students, with them controlling and deciding on the use of the weapons and tactics when playing the game in specially scripted missions and then discussing it with the rest of the class. The experience of developing this IHL project has reinforced our view that innovation takes time, but that such advances are necessary to complement the increasing use of technology in contemporary society.
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Although the original group of students may have felt that the assessment did not accurately reflect their knowledge, their feedback of the exercise was generally positive and they appreciated our attempt to vary the teaching delivery and assessment methods. This was reflected in very positive teaching evaluations and even more students signing up for the class in the academic year 2016-17. However, within the context of a university setting, it is clear that using computer games to teach international humanitarian law can be a beneficial way of accessing students' multiple intelligences and providing additional learning entry points to bridge the gap between black letter law and real world application. 
